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Laser Communications Crosslink System 
M. A. Rolenz 

09/577,221 Contract No.: F04701-93-C-0094 
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The invention identified above is a "Subject Invention" under Patent Rights clause FAR 
52.227, which is included in Contract No. F04701-93-C-0094, with the Department of the Air 
Force. This document confirms the rights acquired by the Government through the referenced 
clause, including a paid-up license in this invention, corresponding patent applications and in any 
resulting patents. 

The Government is hereby granted an irrevocable power to inspect and make copies of 
the above-identified patent application. 
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IN DISCLOSING THE INVENTION 

Describe the invention and its oeration If necew!™ *S ^ ■» 
List the features of the Inm^i^tS^ti^^ a " d dated ^ 

Have you publicly disclosed this invention? If yes whSn ° aLi.h ♦ 
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Send this disclosure to the Corporate Law Directorate 



2. 
3. 
4. 
5. 

6. 
7. 



~ LEA | S ' GNATURES ANn 0AT ES IN BLACK im k 




1 125 REV 



JAN 1 8 iqpq 



* • 



Integrated Laser Crosslink and analog-to-digital convenor for transmission of signals 

Inventor: M.A.Rolenz #17684 13 January, 1999 P age i of 2 

IN DISCLOSING THE INVENTION 

1. Discuss the problem which the invention is designed to solve, referring to any similar devices. 

Laser crosslinks do not transmit analog signals directly very well. Analog signals must be converted to 
digital samples and the bits transmitted using some form of digital modulation (e.g., phase shift keying or 
on-off keying). Small satellites (e.g., nanosatellites) are not able to generate much power because of their 
small size. Use of laser crosslinks is desired to transfer received signals to another satellite for processing 
Low power components, and reduction of components are required to meet the stringent power 
requirements. Furthermore, reduction of the numbers of component is desired to increase reliability and 
reduce fabrication complexity. The problem is to transmit these digital sample with as few components as 
possible. 



2. State the advantages of the invention over devices presently known. 

The traditional approach to transmitting digitized information over a crosslink is to multiplex the parallel 
output of the analog to digital converter into a ordered serial data stream. Add redundant bits into the bit 
stream for synchronization and error correction/detection. This invention eliminates the need for 
additional synchronization and error correction/detection since it is oversampling and self synchronizing. 

This invention requires fewer parts and less power by integrating the Analog to digital conversion and 
transmission into one system. By using sigma-delta conversion, it reduces the roll-off requirements and 
irianufacturing tolerances for anti-aliasing filters in the front of the analog to digital converter of the 
satellite transmitting the crosslink signal reducing, manufacturing tolerances and required performance. 

It simplifies laser crosslink design over traditional PSK by direct modulation of the laser by the data 
stream. 



3. Describe the invention and its operation. If necessary, attach signed, witnessed and dated prints, etc. 

In this invention, the output sigma-delta modulator of a traditional analog-to-digital converter (+/-1 
output) is converted to on-off (0,1) signal and then input to the on-off laser modulator. This laser is used 
as a crosslink to another satellite. This satellite has a simple detector which determines when the received 
signal from the laser is on or off. This binary signal is converted to +1 or -1 and input to a the digital filter 
(as in the other half of the sigma delta analog to digital converter). By changing the clock speed, order of 
the sigma delta modulator on the transmitting satellite, and the size of the decimating digital filter on the 
receiving satellite, nearly any number of A/D bits of resolution ( up to the bit capacity of the laser cross 
link) can be realized. The link may operate at high resolution and low capacity or low resolution and high 
capacity. If these are made variable parameters, then the invention allows the crosslink to be adapted for 
the type of data without requiring different hardware. 

If the output of the laser detector is a continuous voltage rather than a 0 or 1, then this may be converted 
to an n-bit digital word between [-1,1] to implement soft decision type of algorithms for the interpolation 
function. 



4. List the features of the invention that are believed to be novel. 

In the sigma-delta analog-to-digital converter, the sigma-delta modulator and digital interpolating filter 
are an integrated package. In this invention, the two are placed at physically separated locations 



Integrated Laser Crosslink and analog-to-digital converter for transmission of signals 

Inventor: M.A.Rolenz #17684 13 January, 1999 p age 2 q{2 

communication path between them provided by a laser crosslink Thic • t . 

analog to digital convener vriih a laser crossifnk SnSte d^igrf oT^rStl^t'? 

5. Have you publicly disclosed this invention? If yes when? A vaiirt n=,t,w * u u/ 
invention was publicly disclosed for P nt cannot be ° bta 'ned if the 
more than one year prior to the filing of a patent application. 

No. 

6. Describe potential markets for this patent. 

Satellite communication systems employing crosslinks or fiber optics where digitized information «.** 

Other uses include signals intelligence collection, digital nonregenerative transponders, fiber optics. 
Collection of low bandwidth signals with high resolution at low power levels. 

7. Send this disclosure to the Corporate Law Directorate. 
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